BICCHEMICAL SOCIETY TRANSACTIONS (min)
(a) Synaptosomes ( I .3 mg of protein/ml) were incubated in a Hansa-Tech oxygen electrode chamber and the following additions were made as indicated: 1.3 mM-CaCI, (Ca), I .3 mM-EGTA (EGTA), 0. I mM-veratridine (VER), 0.1 mhl-ouabain (OUA) and I pg of tetrodotoxin/ml (TTx). (b) Synaptosomes (2 mg of protein/ml) were incubated in the electrode chamber and l.3mM-CaCl2 and I~M -T P P were added at 5min. The following additions were made as indicated: 2.6 mM-EGTA (EGTA), 10 pg of tetrodotoxin/ml (TTx), 4 pM-carbonyl cyanide p-trifluoromethoxyphenylhydrazone (FCCP) and 30 mM-KCI (K).
by a TPP-selective electrode (Nicholls et al., 1982) . An intrasynaptosomal volume of 3.23 pl/mg of protein was used in calculating TPP accumulation ratios (Scott & Nicholls 1980) . Fig. I(a) shows that in the presence of 1.3mM-Ca2+ synaptosomal respiration is some 30% lower than in the presence of 1.3 mM-EGTA. Veratridine stimulation under both conditions led to identical rates of oxygen uptake, which were fully sensitive to ouabain. Addition of tetrodotoxin (TTx) to EGTA-treated synaptosomes reduced the respiration to the level seen in the presence of 1.3 mMCa2+. The rate of ['H] glucose utilization in the presence of 1.3 mM-Ca2+ was 0.20 nmol/min per mg of protein. Addition of excess EGTA led to a two-fold increase in glycolysis within 15 min.
TPP accumulation ratio was 1100 in the presence of 1.3 mM-Ca'+ and chelation of the cation by EGTA increased accumulation by 25% (Fig. Ib) . TTx in the absence of Ca2+ caused a transient increase in TPP uptake (Fig. Ib) . Taking into account the reduced Na+-cycling, and hence energy demand, caused by TTx (Fig. la) , the elevated TPP accumulation in the absence of Caz+ is most likely due to a rise in mitochondria1 membrane potential.
Omission of external Caz+ therefore causes a partial activation of the voltage-dependent Na+ -channel in the polarized synaptosome. EGTA treatment of terminals completely depletes intra-synaptosomal Caz+ (Scott et al., 1980), and if matrix Ca2+ is required to activate pyruvate dehydrogenase one would anticipate that the ability of the mitochondria to oxidize glycolytic substrates would be depressed in Ca2+ -depleted terminals. However, this is not seen; the increases energy demand induced by addition of veratridine ( Fig. la) can be matched by respiration equally in the presence and absence of Ca2+ ( Fig. la) , indicating that the oxidation of glycolytically generated pyruvate is not impeded. the generation of hydroxyl radicals ( O H ' ) and initiate cell damage, e.g. lipid peroxidation, DNA alteration, etc. This sytem normally operates at a low level, but there are inherent safeguards within the cell: (a) superoxide dismutase (SOD) prevents the formation of OH' from Oi , by increasing the formation of HzOz; (b) catalases and peroxidase remove HzOz, thus further preventing formation of O H ' . However, increased amounts of lipid peroxidation products have been found in bile and duodenal juice from patients with pancreatitis (Braganza et a/., 1983) . suggesting an imbalance between mechanisms that generate and quench free radicals. This led to the present investigation of the SOD levels in human bile, pancreatic and duodenal juice.
Duodenal, biliary, and pancreatic secretions were collected in the first IOmin after stimulation with secretin (Boots, ZCHRu/kg). Duodenal juice was collected as described by Burton et al. (1960) . Bile or pancreatic juice was collected after endoscopic cannulation of the ampulla of Vater. Aliquots of the samples were purged with nitrogen, and stored at -20°C. SOD activity was measured by the method of McCord & Fridovich ( 1 969). using the xanthine/xanthine oxidase and cytochrome c system. Typical curves obtained for human juices are shown in Fig. 1 . The curves obtained for bile (Fig. Ic) were consistent with SOD activity. However, pancreatic juice (Fig. Id) and more noticeably duodenal juice (Fig. l e ) showed an unexpected re-oxidation which could be inhibited by catalase, showing that H,O, is essential for the re-oxidation. Duodenal juice obtained from two patients with periampullary tumours (Fig. Ib) showed no re-oxidation. Measurements of urate formation at 290 nm in reaction mixtures without cytochrome c revealed that these human juices d o not inhibit xanthine/xanthine oxidase.
The re-oxidizing activity of the human juice samples was further studied by following the oxidation of reduced cytochrome c in the presence of H,Oz. Reduced cytochrome c was prepared by treating a solution of cytochrome c with ascorbic acid, followed by the removal of the ascorbate by dialysis. The standard assay method used 2.9 ml of reduced cytochrome c ( I O~M ) , Sop1 of sample and Sop1 of H,O, (0.01 5% soh.). These studies revealed that the re-oxidation was due to an enzyme found in pancreatic juice but not in bile or in duodenal juice obtained from patients with periampullary tumours. This re-oxidizing activity of pancreatic juice is inhibited by azide and heating, but not by cyanide, desferdl or EDTA, and the enzyme can be pre- cipitated at 40% ammonium sulphate. Preliminary data suggests a relative molecular mass of approx. 29 000 for this pancreatic enzyme, when calculated from polyacrylamidegel electrophoresis analysis.
This enzyme found in pancreatic juice is not activated by enterokinase, duodenal juice obtained from patients with periampullary tumours, bile salts, bilirubin, or biliverdin, but its activity is enhanced by whole bile (Fig. 2) . This enhancing activity of bile is lost on dialysis but is not affected by treatment with cyanide, EDTA, neocuproine or desferal.
Treatment of pancreatic juice with aminotriazole, a catalase inhibitor, does not decrease its re-oxidizing activity. Glutathione perodixase does not re-oxidize reduced cytochrome c in the presence of H,O,; the re-oxidation of reduced cytochrome c by cytochrome oxidase is independent of H,02. This re-oxidizing enzyme present in pancreatic juice resembles lipoxidase in its ability to re-oxidize reduced cytochrome c in the presence of HzOz, but is not inhibited by dithizone (Pistorius & Axelrod, 1974) . and lipoxidase activity is not enhanced by bile. This evidence indicates that our enzyme is not lipoxidase. Guaiacol was not oxidized by pancreatic juice in the presence of H 2 0 2 , which implies that our enzyme is not a peroxidase either. We conclude that the presence of this re-oxidizing enzyme in pancreatic juice suggests that catalase should be included in SOD assays to eliminate possible errors due to the oxidase.
